Additive protective effects of estrogen and androgen treatment on trabecular bone in ovariectomized rats.
Both ER and AR activation regulates trabecular bone mass. We show that combined estrogen and androgen treatment results in additive protection of trabecular bone in OVX rats. This may in part be attributable to the effect of AR activation to attenuate the inhibitory effect of ER activation on bone formation. Sex steroids are important regulators of trabecular bone mass. Both estrogen receptor (ER) and androgen receptor (AR) activation results in increased trabecular bone mass. The aim of this study was to investigate if combined estrogen and androgen treatment might be beneficial in the treatment of trabecular bone loss. Twelve-week-old female rats were ovariectomized (OVX) and treated with vehicle (V), 17beta-estradiol (E2; ER activation), dihydrotestosterone (DHT; AR activation), or the combination (E2 + DHT) for 6 weeks. The skeletal phenotype was analyzed by pQCT, microCT, histomorphometry of growth plates, and serum levels of biochemical bone markers. Both E2 (+121% over V) and DHT (+34%) preserved the trabecular volumetric BMD (tvBMD) in OVX rats. The effect of E2 and DHT on tvBMD was additive, resulting in a 182% increase over V in the rats given E2 + DHT. MicroCT analyses of the trabecular bone microstructure revealed that the effect of E2 and DHT was additive on the number of trabeculae. E2 treatment reduced serum markers of both bone resorption (collagen C-terminal telopeptide) and bone formation (osteocalcin), indicating reduced bone turnover. Addition of DHT to E2 treatment did not modulate the effects of E2 on the marker of bone resorption, whereas it attenuated the inhibitory effect of E2 on the bone formation marker, which might explain the additive protective effect of E2 and DHT on trabecular bone mass. In contrast, DHT partially counteracted the suppressive effect of E2 on longitudinal bone growth and the E2-induced alterations in growth plate morphology. These findings show that combined estrogen and androgen treatment results in additive protective effects on trabecular bone in OVX rats. Our data suggest that a combined treatment with selective ER and AR modulators might be beneficial in the treatment of osteoporosis.